The cerebral thrombin system is activated after intracerebral hemorrhage and contributes to secondary lesion growth and poor neurological outcome in C57Bl/6 mice.
With increasing evidence for the existence of a cerebral thrombin system, coagulation factor IIa (thrombin) is suspected to influence the pathogenesis of secondary injury progression after Intracerebral hemorrhage (ICH). We hypothesized that mechanisms associated with local volume expansion after ICH, rather than blood constituents, activate the cerebral thrombin system and are responsible for detrimental neurological outcome. To test this hypothesis, we examine the local thrombin expression after ICH in a C57BL/6N mouse model in the presence and absence of blood constituents. ICH was established, using stereotaxic orthotopic injection of utologous blood (n=10) or silicone oil as inert volume substance (n=10) into the striatum. Intracranial pressure (ICP), cerebral blood flow (CBF) and arterial blood pressure (MAP) were monitored during and 30min after the procedure. No significant differences between ICP, CBF, and MAP were found between both groups. Prothrombin mRNA expression was upregulated early after ICH. Immunohistochemistry showed an increase of perilesional thrombin in both groups (blood 4.24-fold, silicone 3.10-fold), while prothrombin fragment (F1.2) was elevated only in the absence of whole blood. Thrombin expression is co-localized with neuronal antigen expression (NeuN). After 24hrs, lesion size and neuronal loss were similar. Perihematomal thrombin correlated with increased neuronal loss and detrimental neurological outcome in-vivo. In our study, we demonstrate for the first time that the local cerebral thrombin system is activated after ICH and that this activation is independent of the presence of whole blood constituents. In our study, neuronal damage is driven by local thrombin expression and leads to an adverse clinical outcome.